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TR

“People Riding
Bikes”

mx .model . FeedForward . lll model . fit

lwl w mx.sym.SoftmaxOutput

Input Weights

[ SR |

0.2
8 7 === mx.sym.Activation(data, act type="xxxx")

> E—

.sym.FullyConnected(data, num _hidden=128 i S
sigmolid

“"tanh'

.sym.Convolution(data, kernel=(5,5), num filter=20)

— 2
Max AV .
Zlol=12] 9 210

.sym.Pooling(data, pool type="max", kernel=(2,2), "softrelu"

stride=(2,2)

l1stm.lstm unroll(num_lstm layer, seq len, len, num_hidden, num_embed)

N

0.2
Queen ——» 0.1 .
cos(w, queen) = cos(w, king) - cos(w, man) + cos(w, woman)
0.7
| S—

mx.symbol. Embedding(data, input dim, output dim = k)

Neural Art

“People Riding
Bikes"

Image Caption

Bicycle, People,
Road, Sport

Image Labels

“O1 avBpwrirol
imrmraociag modnAara”

Machine Translation
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#!/usr/bin/env python3
# —*- coding:utf-8 —*-
# Writen by Lianghong 2017-09-18 12:17:33

import find_mxnet
import mxnet as mx
import -importlib

) name = "inception-v3"
net = importlib.import_module('"symbol_" + name).get_symbol(2)
11 a = mx.viz.plot_network(
net, shape={"data":(1, 1, 299, 299)},
node_attrs={"shape'": 'rect',"fixedsize":'false'})
14 a.render@nameﬂ
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Holy moly! MXNet is 60% faster: 25 seconds per epoch instead of 61. Very

nice. In the same time frame, this would definitely allow us to try more things,
A p a C I l e M X N e t s o °® 1 1 like different model architectures or different hyper parameters. Definitely an
advantage when you’re experimenting.

What about memory usage? As we can see, MXNet uses over 90% less RAM

MXNet 0.11.0 and there is plenty left for other jobs.

nswamy released this 20 days ago - 200 commits to master since this release Julien Simon

0.11.0

Major Features

Apple Core ML model converter

Alex Smola ™
% N ; , Follow |
&'{ @smolix

Check out #mxnet #gluon
mxnet.io/api/python/glu.... PyTorch API,
Keras layers, MxNet speed. More coming
soon at gluon.mxnet.io.

12:18 AM - 26 Jul 2017

51 Retweets ike: 6 @ ‘ o O @ ﬁ- ‘ 09

92

Support for Keras v1.2.2 '
@ Xcode File Edit View Find Navigate Editor Product Debug Source Control Windo

Gluon Interface (experimental)
Updated LICENSE and NOTICE files.

For more information see full release notes B e, & © B O & 58 < -

| ] ¢ Capabillities Resource Tags Build Settings

@ MxNet2CoreML ) [] Sebastien's iPhone 7 Finished running MXNet2

MXNet2CoreML

» AppDelegate.swift Vv Identity

« ViewController.swift
Main.storyboard Display Name MXNet2CoreML
Assels xcassets

Bundle Identifier net.menant.MXNet2CoreML
LaunchScreen.storyboard

a lipg
& 2.jpg Build 1
: 3.Jpg

RN1015k500.mimodel

Info.plist

Version 1.0

¥ Signing

v Products ¥4 Automatically manage signing

@ MXNet2CoreML.app

Provisioning Profile Xcode Managed Profile

Signing Certificate iPhone Developer: Sebastien Menant (363BV7F4...
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import mxnet as mx

import numpy as np

import cv2, os, urllib, time

from collections -import namedtuple
Batch = namedtuple('Batch', ['data'])

7 # Load the symbols for the networks
8 with open('synset.txt', 'r') as f:
“ ' "“ ’ “ ' 9 synsets = [L.rstrip() for 1 in f]

# Load the network parameters

o A W N =

[T
o) ) 0

[
W N =

sym, arg_params, aux_params = mx.model.load_checkpoint('Inception-BN', 0)

[

o

# Load the network into an MXNet module and bind the corresponding parameters
mod = mx.mod.Module(symbol=sym, context=mx.cpu())
mod.bind(for_training=False, data_shapes=[('data', (1,3,224,224))])
mod.set_params(arg_params, aux_params)

[

import picamera

from picamera.array import PiRGBArray
import "inception_predict

import pollyApi as pol

[

~N OO O

[

(0]

=

’A"I‘DOI'L 0S Q 1t
20 Function to predict objects by giving the model a pointer to an image file and running a forward pass through the model.
filename = '/tmp/capture.jpg’ 21
22 inputs:
def init(): 23 filename = jpeg file of image to classify objects in
polly = pol.pollyInit() 24 mod = the module object representing the loaded model
camera = picamera.PiCamera() 25 synsets = the list of symbols representing the model
camera.resolution=(640,480) . 26 N = Optional parameter denoting how many predictions to return (default is top 5)
return polly,camera e A Al 27
# -*~ coding: utf-8 ==
g : 28 outputs:
def capture(polly,camera): 4 fmport os 29 python list of top N predicted objects and corresponding probabilities
camera.capture(filename) import boto3 30 1!
camera.close() O [HREOUS PYEANS 31 def predict(filename, mod, synsets, N=5):
5 pollyRegion = 'us-eagst-1' 2z tic = time.time()
topn = dnception_predict.predict_from_local_file(filename, N=5) pollyUrl = 'https://polly.us-east-1.amazonaws.com’ 33 img = cv2.cvtColor(cv2.imread(filename), cv2.COLOR_BGR2RGB)
rint(topn ' 34 if img is None:
7 1 E tp i 0] def pollyInit(): 35 l:—Eturn None
tOl? = topn| . pygame.mixer.init() 3j . : :
# Convert probability to tnteger percentage I polly = connectToPolly() 36 img = cv2.resize(img, (224, 224))
prob = (str)((1nt)(top1[ )]*100)) 14  return polly 37 img = np.swapaxes(img, 0, 2)
¥ Remove ot ory umper » 3 i SN - SWapaxes .i * 2
s e 5aL TET f n m' g def connectToPolly(regionName=pollyRegion, endpointUrl=pollyUrl): ats .mg o .p [ > (.mg,.], )
item = topl[i].split( ) L7 return boto3.client('polly’, region_name=regionName, endpoint_url=endpointUrl) G = IELIP.BEWAXAS, =
jtem = ' '.join(item[1:]) 40 print("pre-processed image in "+str(time.time()-tic))
message = "T'm u+pr°b+ng: sure that this is a "+item+". " def pollySpeak(polly, text, format='mp3', voice='Amy'): 41
5 resp = polly.synthesize_speech(OutputFormat=format, Text=text, Voiceld=voice) 19 toc = time.time()
os.remove(ﬁlename) v soundfile = open('/tmp/sound.mp3', 'wb') A; d.f d B h d .
return message ¥ soundBytes = resp['AudioStream'].read() B mod. forward(Batch([mx.nd.array(img)]))
soundfile.write(soundBytes) 44 prob = mod.get_outputs() [@] .asnumpy ()
. s dfile.cl 45 =
polly,cam=init() 2 :;::mejm‘:xz:zzgc.load( ' /tmp/sound.mp3"') ’” z:?:t(";z;’::l::e;:::r'ci’:) "+str(time.time()-toc))
message=capture(polly,cam) pygame.mixer.music.play() A'_ ’
print(message) ' while pygame.mixer.music.get_busy(): -
pol Kk 1 0 pygame.time.Clock().tick(10) 48
pOl s lySpea (po 1y’ essage) os.remove('/tmp/sound.mp3"') 49 topN = []
50 a = np.argsort(prob) [::-1]
51 for 1 in a[0:N]:
52 print('probability=%f, class=%s' %(prob[i], synsets[i]))
53 topN.append((prob[i], synsets[i]))
54 return topN
55
7

57 # Code to download an image from the internet and run a prediction on it
58 def predict_from_url(url, N=5):

filename = url.split("/")[-1]

urllib.urlretrieve(url, filename)

(67

N
@ O

@Xnet

61 img = cv2.imread(filename)

62 if img is None:

63 printi("Failed to download")

64 else:

65 return predict(filename, mod, synsets, N)
g Amazon AI 67 # Code to predict on a local file

68 def predict_from_local_file(filename, N=5):

0O o0

Intelligent Services Powered By Deep Learning

return predict(filename, mod, synsets, N)

N
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Apache MXNet EZR45= - B#S ( Amalgamation)

RTINS HR SR —ANC+ + Xt N e HIE{THIJAVASCRIPT 85
o] (R H A dmE
W - MXNetJS: Deep Learning
E N ' | Classification on Browser

http://g-ecx.images-amé Image URL Classify the Image
HundTonl Dery e : o

Top-1: n02088364 beagle, value=0.7355721592903137, time-cost=0.927secs

N BlindTool by Joseph Paul Cohen, demo on Nexus 4

L4

dWs$s



Apache MXNet {EZR4F

High-level MXNet Example

In the interest of comparison; a common (custom) data-generator (called yield_mb(X, y, batchsize=64, shuffle=False)) was
originally used for all other frameworks - but not for MXNet. | have reproduced the MXNet example using this same
generator (wrapping the results in the mx.io.DataBatch class) to test if MXNet is faster than other frameworks just because |
was using its own data-generator. This does not appear to be the case.

import os

import sys

import numpy as np

import mxnet as mx

from common.params import *
from common.utils import *

/anaconda/envs/py35/1ib/python3.5/site-packages/urllib3/contrib/pyopenssl.py:46: DeprecationWarnin
g: OpenSSL.rand is deprecated - you should use os.urandom instead
import OpenSSL.SSL

print("0S: ", sys.platform)
print("Python: ", sys.version)
print("Numpy: ", np._ version )
print("MXNet: ", mx._ version )
print("GPU: ", get gpu name())

0S: linux

Python: 3.5.2 |Anaconda custom (64-bit)| (default, Jul 2 2016, 17:53:06)
[GCC 4.4.7 20120313 (Red Hat 4.4.7-1)]

Numpy: 1.13.1

MXNet: 0.11.0

GPU: ['Tesla X80', 'Tesla K80']

def create symbol():
data = mx.symbol.Variable( 'data')
# size = [(old-size - kernel + 2*padding)/stride]+1
# 1f kernel = 3, pad with 1 either side
convl = mx.symbol.Convolution(data=data, num filter=50, pad=(1,1), kernel=(3,3))
relul = mx.symbol.Activation(data=convl, act type="relu")
conv2 = mx.symbol.Convolution(data=relul, num filter=50, pad=(1,1), kernel=(3,3))
pooll = mx.symbol.Pocoling(data=conv2, pool type="max", kernel=(2,2), stride=(2,2))
relu2 mx.symbol.Activation(data=pooll, act_ type="relu")
dropl mx.symbol.Dropout (data=relu2, p=0.25)

conv3 mx.symbol.Convolution(data=dropl, num_filter=100, pad=(1,1), kernel=(3,3))
relu3 mx.symbol.Activation(data=conv3, act type="relu")

convi mx.symbol.Convolution(data=relu3, num filter=100, pad=(1,1), kernel=(3,3))
pcol2 = mx.symbol.Pooling(data=convé4, pool type="max", kernel=(2,2), stride=(2,2))
relud mx.symbol.Activation(data=pool2, act type="relu")

drop2 mx.symbol.Dropout(data=relu4, p=0.25)

HR

VGG-style CNN on CIFAR-10

DL Library Test Accuracy (%)
Caffe2 79
MXNet 77
Gluon 77
CNTK 78
PyTorch 78
Tensorflow 78
Keras(CNTK)

Chainer
Keras(TF)
Lasagne(Theano)

Keras(Theano)

LSTM(GRU) on IMDB

DL Library Test Accuracy (%)
Keras(CNTK) 86
Tensorflow 86

Pytorch 87

MXNet 88

Training Time (s)
149
149
157
166
168
173
200
240
252
253

269

Training Time (s)
223
79
36

12




Apache MXNet {ER4FR - I EB1E

|deal
Inception v3
91 O/ Resnet
E{\Jﬁ(—‘&il_& Alexnet




Apache MXNet {ERIF= - B

88%

|deal

Inception v3

Cloud Formation with Deep Learning AMI Resnet
16x P2.16xlarge
Mounted on EFS
ImageNet, 1.2M images, 1K classes
Alexnet

152-layer ResNet , 5.4d on 4xK80s (1.2h per epoch)
0.22 top-1 validation error

6h on 128x K80s , achieves the same validation error

IR5528

e
1 2

3 10 32 04 128 200

dWs$s
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Apache MXNet {EZRE il

*NDArray: ZHEEIET (imperative )
Symbol: #REMBZFRFSKIET ( declarative )

*Module: HERIZEIEEY)I|25 M 0
-Loading Data: I2{{t&dE251)||4 / HEIETTE

iRadRtE: (FAANDArray #1 Symbolic #7182

dWs$s
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Apache MXNet {EZREfi — NDArry

NumPy
 {XPEF{ERA CPU
. BB Y ( automatic differentiation )

- BEER (MTREIREIESR)

NDArry

» BIdIRE £ TNXAIZ1NCPUs/GPUs

» SIFEINE TR HIVIAR

.+ B4 ( automatic differentiation )

- JEPEZEZUAYPython BiiR ( FTGIL ) & 1#1E1F44 ( lazy evaluation )

dWs$s

\/‘7



Apache MXNet {EZREfi — NDArry

context = mx.gpu(0)
context = mx.gpu(1)

> _

context = mx.cpu() FE= |

NDArry 7Z£GPUs EE2AATZ5H] |

% AR

B Y S § i | LS

g = copyto(c)
g = c.as_in_context(mx.gpu(0))




)

SN RE (Imperative )

|rrport nunpy as np

a = np.ones(10)

b = np.ones(10) * 2
c = b * a

d =c + 1

=

- BEEERFERE
- ANAERESESINER (1B

N, FEFIEr. IS )

. {5140 : Numpy. Matlab,LA%

Torch

TR ==
- T

dWs$s



mIAT\ % E ( Declarative )

A = Vari able('A") fies

B = Vari able('B')

C=B* A . BEUAW=

DR (Couar L . AILUERZMIEFIES

f = conpil e(D) . gua%?‘e: ensorFlow, Theano U\
d = f( A=np. ones( 10),

B=np. ones( 10) * 2)

B
SEFE

- TTiA(ERIRERIE AR
- ToiSE

dWs$s
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SN
RS AN
NDARRAY API

=AY
SYMBOLIC
EXECUTOR

>>> Import mxnet as mx
>>> a = mx.nd.zeros((100, 50))

>>> b = mx.nd.ones((100, 50))

>>>c=qg+Db

>>>c += |

>>> Import mxnet as mx

>>> Net

>>> Net

>>> Nev

>>> texec = mx.module.Module(net)

>>> texec.forward(data=c)

>>> texec.backward()

= MX.symbo
= MX.symbo

= MX.symbo

Variable('data’)
FullyConnected(data=net, num_hidden=128)
SoftmaxOutput(data=net)

dWs$s
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Apache MXNet RFiER — AWS EC2 SN SEFMN SR

AWS EC2F{iB25Efl - ZEFRJLARIA=MNMBISEHIRIRERR EC2 ZE#H1T=IN , FeliE
NET IR EMSHER BB TS, MERMSRIBESRBERIR | HimE

2l|eiEd =T IR P A RSB AN BT,

Lightsail M4 I D2
S BEEE xwE | HHERR &F3 GPU

&8 VPS G e S = 1/0 S SIS




Apache MXNet RiF3iER - AWS EC2 ZHEEBINETRIN

: jupyter aws_spot_price_predict_IStm Last Checkpoint: Last Monday at 5:46 PM {autosaved) @ Logouw
Edit View nsen Cel Keme

0 ~>* ¥ MRun B C Marsdown

EMXNet 327708 FFIR9EE : (FERLSTMTMAWS ZE#i SEHIRI1 48

2] ;8
Amazon EC2 R AR EMNAmazon EC2RIEC2IT HRRGRITIRIE, SHRMEMEE, KMEHEROICUR REENMME, BErLIEFREETEARE

FRORAE ., EXGFP, BNSHE—THENE, ZRNBEETHEFMEBRTERER, UBMNAmazon EC2RMEFMRROME. B NME, ERERILU
N S AT MR F EMEARNRE,

AT ECER, BIFRSZAFECRENME BRET DAEe95E ‘ﬂd"ﬁiﬁ REFARZTER, EEATHRREL, EITMERAGHWIGRAFEFI. 82
aﬁﬂ MRS R REYN (RNN) —HSER B AFNCIZRE LSTM, HEAWSEN D S RUER LIt U — T2 K&, 5] CAFNSE M aUMS EE R RATIEE,

AHELLDTRESFAXFAWSEMNEHMAE AWS Spot

EITRIRIR RS

ABEMXNet, Python3, Pandas, NumpylABRLSTMRIERERIAIR, RIS T B —L£XT RNNs Fl LSTMs B AR,
IETTHHFHREF, TRE:

o MXNet
« Python 3+, DARRATHINAIPythonkOE:
* NUMPY - ndarrays
« pandas - $MEMIRSE
« Matplotlib - 138 =] 4 {Cfor visualization
« mpld3 - & matplotiib SRR

AEAWS L ERREFR IJAMIBRY —TRASITFR, WFERELX (htps//aws.amazon. com/blogs/al/the-aws-deep-learning-ami-now-with-ubuntw/) B4R
i,

R BIR

HEAPandaENITBERE, HTHERER, HNMEER—RRENSICR TRERE, B, ROKLIEE)F11)RIZE R &) 2R a0 7 58)(545),
BEMEEA—-THRFIRTRE. ENAmZTN, ROKFIEEMOIMETECRTRMERTNDERNITHE,

IR — T CSVXF, Hi1102,938% i, HPEEP2 xLargefiffus-east-18va-east-1ba] FX NS EHE, WEHI BEUTED:
B, SEMRT, RERS, TTHMEE, SMME

MIREOH FISTF




Apache MXNet {E22RIFhEL — Gluon

£ -
| PYTORCH
Chainer

imperative "

symbolic

Caffe S Caffe?
theano ©

CNTK

before 2012 2013 2014 2015 2016 2017




Apache MXNet {E22RIFhEL — Gluon

net = gluon.nn.Sequential()

with net.name scope():

net.add(gluon.nn.Dense(128, activation='relu'))

net.add(gluon.nn.Dense(64, activation='relu'))
net.add(gluon.nn.Dense(10))

net.hybridize()
loss = gluon.loss.SoftmaxCrossEntropylLoss() }AEEHEEE?*&%U?@%TR??

for data, label in get batch():
with autograd.record():
1 = loss(net(data), label)
1.backward()

trainer.step(batch size=data.shape[@])

\-/‘7



